INTRODUCTION
============

Venous malformations (VM) account for two thirds of all vascular malformations and consist of spongy clusters of veins of varying size, venules and venular capillaries.^([@B1])^ VM may be located anywhere in the body and present as well-defined or diffuse lesions.^([@B2])^

VM may be present at birth and grow slowly as the individual develops. The diagnosis is based on clinical history and physical examination findings.^([@B3])^ Unlike hemangiomas, that tend to grow rapidly and then stabilize or involute spontaneously, spontaneous involution of VMs has not been reported.^([@B4])^

Upon physical examination,^([@B5],[@B6])^ VMs appear as purple or bluish compressible tumor-like formations devoid of arterial murmur or beat. Clinical manifestations of head and neck VMs^([@B7],[@B8])^ include cosmetic disfiguring, pain, ulceration, bleeding, compression of nerves or adjacent structures and functional impairments.

Magnetic resonance imaging is a useful complementary diagnostic and follow-up tool in VM cases.^([@B9],[@B10])^ On T2-weighted and inversion recovery sequences, VM appear as hyperintense channels or septated areas that may contain low fluid levels and pheboliths (signal voids).

Ultrasonography is a simple non-invasive method employed to differentiate high flow from low flow lesions or to guide percutaneous injections during sclerotherapy procedures.^([@B11],[@B12])^

Percutaneous intralesional injection of liquid sclerosing agents is the therapeutic method of choice for VMs and is usually performed under general anesthesia.^([@B5],[@B13])^ Pure alcohol is the most powerful and effective sclerosing agent available;^([@B14],[@B15])^ however, local and systemic complications may occur when high doses are used.^([@B16]--[@B18])^

Good clinical results have been reported following outpatient treatment of limb VM with multiple injections of low doses of ethanol.^([@B17],[@B18])^

OBJECTIVE
=========

To evaluate the results of percutaneous sclerotherapy with low doses of ethanol in patients with head and neck venous malformations.

METHODS
=======

This study was approved by the Ethics Committee of *Hospital das Clínicas de São Paulo* (online protocol number 8,536). Fifty-one patients, 37 (72.6%) female, aged between 6 and 80 years (median age: 23 years) were studied. They were treated with percutaneous ethanol sclerotherapy under local anesthesia on outpatient basis between July 1995 and June 2007 and retrospectively analyzed. Patient follow-up ranged from 6 to 72 months (median follow-up period: 18 months). Due to the retrospective nature of the study, informed consent was not required.

Clinical data of the 51 patients studied are given on [table 1](#t1){ref-type="table"}.

###### Clinical characteristics

  Clinical data        n (%)                     
  -------------------- ------------------------- -----------
  Site of lesion                                 
                       Face                      36 (70.6)
                       Tongue                    6 (11.8)
                       Neck                      5 (9.8)
                       Lip                       4 (7.8)
  Symptoms                                       
                       Deformity                 39 (76.4)
                       Pain                      10 (19.6)
                       Bleeding                  2 (4)
  Previous treatment                             
                       None                      42 (82.4)
                       Surgery or embolization   9 (17.6)

Most lesions affected the face and cosmetic disfigurement was the most frequent complaint. Most patients had not received previous treatment.

Lesions were measured (mm) along their longer axis using an ordinary ruler and assigned to one of three groups according to size: small (up to 3cm; 21 patients), medium-sized (between 3 and 15cm; 21 patients) or large (greater than 15cm; 9 patients).

Patients were submitted to alcohol percutaneous injection every two weeks. Injection site was selected by palpation and corresponded to the area where venous dilation was largest. The injection technique consisted of percutaneous puncture of the lesion^([@B19])^ with a 21-gauge butterfly needle introduced perpendicularly to the skin surface and into the anomalous venous space. Blood reflux confirmed proper needle positioning. Iodinated contrast media was then slowly and gradually injected into the lesion under fluoroscopic guidance, and opacification of the anomalous space monitored. Following description of VM characteristics and quantification of the volume drained into the venous system, percutaneous injection of approximately 2mL of 2% lidocaine hydrochloride followed by pure ethanol (1 to 3mL for small and medium-sized lesions and up to 5mL for large lesions) was performed. Additional small volumes of local anesthetic were injected just before needle withdrawal and a slightly compressive dressing applied. Patients remained under observation for approximately 30 minutes before discharge.

Data on clinical progression of symptoms and lesion size following sclerotherapy, the number of sessions required per group and sclerotherapy related complications were collected. Patient satisfaction was graded using a straightforward questionnaire: patients were asked to grade their respective clinical improvement on a 1-to-4 scale, in which 1 equals little or no improvement, 2 moderate improvement, 3 significant improvement, and 4 complete remission of symptoms. In this study, scores 2 and 3 were grouped and classified as improvement.

RESULTS
=======

Treatment results were evaluated based on patient\'s satisfaction and reduction in lesion size. Complete remission of symptoms was reported by 17 (33.3%) patients and improvement by 31 (60.8%), with no changes in the remaining 3 (5.9%) patients. Lesions regressed completely in 14 (27.4%) patients, decreased in 34 (66.7%) and remained unchanged in 3 (5.9%) patients.

Data on lesion size progression are displayed on [table 2](#t2){ref-type="table"}.

###### Lesion size progression

  Group    Size reduction (partial or complete) n (%)   Unchanged n (%)
  -------- -------------------------------------------- -----------------
  Small    21 (100)                                     0 (0)
  Medium   20 (95.2)                                    1 (4.8)
  Large    7 (77.8)                                     2 (22.2)

Partial or complete reduction of VM lesions in most patients across all groups suggested percutaneous ethanol sclerotherapy is effective regardless of lesion size.

The number of percutaneous ethanol sclerotherapy sessions per group is given in [table 3](#t3){ref-type="table"}.

###### Number of sessions

  Group    n    Faixa de variação   Mediana
  -------- ---- ------------------- ---------
  Small    21   2--19               4
  Medium   21   4--47               5
  Large    9    6--36               17

The number of sclerotherapy sessions performed in this study ranged from 2 to 47 (median of 7 sessions) and was directly related to lesion size. Of the three patients who did not respond to treatment, one had medium-sized and two had large lesions. The number of sessions in these patients ranged from 13 to 36 (median of 22). Clinical progression of small, medium-sized and large lesions, and the respective number of treatment sessions are illustrated in [figures 1](#f1){ref-type="fig"}, [2](#f2){ref-type="fig"} and [3](#f3){ref-type="fig"}.

![Small facial lesion before (A) and after (B) three sessions of ethanol sclerotherapy](1679-4508-eins-12-02-0181-gf01){#f1}

![Medium-sized facial lesion before (A) and after (B) four sessions of ethanol sclerotherapy](1679-4508-eins-12-02-0181-gf02){#f2}

![Large facial lesion before (A) and after (B) 27 sessions of ethanol sclerotherapy](1679-4508-eins-12-02-0181-gf03){#f3}

There were no complications in 42 patients (82.4%), while 5 (9.8%) presented a small skin ulcer, two (3.9%) presented hyperpigmentation and two (3.9%) presented transitory paresthesia. All complications were treated conservatively with good evolution.

DISCUSSION
==========

VM are the most common symptomatic low flow vascular malformations affecting the human body, particularly the head and neck.^([@B6],[@B13])^

VM can be treated in several ways, such as irradiation, cryotherapy, laser therapy, surgical excision and sclerotherapy.^([@B2])^ Laser therapy is effective for small superficial VMs^([@B20])^ and surgical resection for localized well-defined lesions.^([@B21])^ Extensive lesions are difficult to demarcate during surgery and radical excision is associated with significant functional impairments, cosmetic disfigurement and high recurrence rates.^([@B22])^

Sclerotherapy is an effective treatment modality for VM and can be performed with a variety of sclerosing agents. Pingyangmycin^([@B23])^ (bleomycin hydrochloride), a chemotherapy drug used to treat oral cancer, is currently being employed as a sclerosing agent.

Sodium tetradecyl sulphate (sotradecol) and polidocanol have detergent properties and interfere with cell surface lipids causing endothelial damage,^([@B24])^ with resulting thrombosis and fibrosis. However, marked recanalization of treated lesions has been reported^([@B14],[@B25])^ and anaphylactic shock and blindness may occur following sotranecol injection of extensive cephalic VM.^([@B6],[@B13])^

Pure ethanol is a potent, cheap and widely available fibrosing agent with well-known and controllable side effects.^([@B26])^ Direct contact of ethanol with the vascular endothelium promotes denaturing of blood proteins, vessel wall necrosis and disruption of erythrocytes, with subsequent thrombosis and fibrosis of the intima leading to regression of the VM.^([@B27])^

The sclerosing dose of ethanol is strongly correlated with serum levels of ethanol in treated patients. Ethanol sclerotherapy toxic effects are directly related to the volume injected into the organism and doses above 1,0mL/kg may cause respiratory depression, cardiac arrhythmia, rhabdomyolysis and hypoglycemia.^([@B14],[@B17])^ In this study, maximum doses of 5mL of pure ethanol proved insufficient to produce toxic side effects.

Most sclerotherapy studies to date involve large doses of ethanol injected under general anesthesia and report several complications, such as immediate VM thrombosis and venous circulation blocking resulting in severe edema,^([@B5])^ superficial thrombophlebitis, deep vein thrombosis with or without associated pulmonary embolism,^([@B18])^ cardiac arrest^([@B14])^ and trophic cutaneous scars or lesions.^([@B28])^

In a study by Berenger et al.^([@B5])^ involving 40 patients treated with large doses of ethanol, 30 patients (75%) showed marked improvement or complete cure while 10 (25%) had slight improvement or did not respond to treatment. Major complications reported included acute blistering (50%), hemoglobinuria (28%), deep ulceration (13%), and nerve injury (7.5%). Transient facial paresis was reported in two patients and permanent unilateral vocal cord paralysis in one.

Lee et al.^([@B15])^ followed 87 patients after sclerotherapy with large doses of ethanol (305 sessions in total; mean 3.5). Outcomes were excellent in 23 (32.4%) patients, good in 37 (52.1%) and poor in 11 (15.5%). Patients presenting swelling and pain at the injury site were treated with intravenous or intramuscular analgesic drugs. Other complications reported (four patients; 4.6%) were respiratory distress (two cases), tongue hypoesthesia (one case) and transient facial nerve paralysis (one case).

In a study by Liu et al.^([@B23])^, 23 patients were treated with low doses of ethanol and followed-up for 20 months in average. All patients had remission or relief of symptoms. Excellent or good clinical results were obtained in 9 and 14 patients, respectively. Patients showing mild to moderate swelling and pain were treated conservatively and recovered within a few days. Skin necrosis or nerve damage was not reported.

In this study, 96.1% of the patients had complete remission or improvement of symptoms. Partial reduction in lesion size or complete resolution was obtained in 94.1% of patients, with minor complications that responded well to conservative treatment. Percutaneous sclerotherapy performed on outpatient basis was therefore considered an effective treatment for VMs.

CONCLUSION
==========

Percutaneous sclerotherapy with low doses of ethanol under local anesthesia is a safe and effective treatment for head and neck venous malformations.
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